Abstract. It has been recognized since the 1950's that radioisotopic disequilibrium between naturally occurring parentdaughter isotope pairs in seawater can provide information on the rate of processes segregating them. In the surface ocean, the U-238:Th-234 parent-daughter pair tends to display measurable disequilibrium that is attributable to the effects of scavenging on particle reactive thorium. A range of approaches has been applied to deriving quantitative information on particle scavenging and sinking rates from U-238:Th-234 measurements. Here, we review the mathematical underpinnings of a very basic conceptual model of the removal process in order to correct a misunderstanding that has arisen in recent literature. 
through applying a single continuous box model containing all thorium phases versus several discrete boxes for each of the phases for interpreting Th-234 observations. In response to this publication, Buesseler and Charette [2000] argued that uncertainty in both the Th measurements and trap data preclude definitive comparisons. We believe that a more fundamental error was made regarding the application of Th-234 to quantification of particle removal rates from the surface oceans. The intent of this contribution is to correct that misunderstanding.
Model Presentation and Discussion
The conceptual model of the removal process developed by previous investigators and at issue here is depicted in 
The inverse of the specific particle adsorption rate, rd, and the inverse of the specific particle sinking rate, rp, can be thought of as measures of the mean-lives or "residence times" of Th-234 with respect to adsorption and particulate sinking, respectively. In the simple conceptual framework shown in Figure 1 
